Use of intravital microscopy and in vitro chemotaxis assays to study the roles of sphingosine-1-phosphate in bone homeostasis.
We describe a method to visualize the migration of osteoclast precursors within intact murine bone -marrow in real time using intravital multiphoton microscopy. Conventionally, cell migration has been evaluated using in vitro systems, such as transmigration assays. Although these methods are convenient for quantification and are highly reproducible, these in vitro assay systems may not accurately reflect in vivo cellular behavior. In addition to in vitro analyses, recent technological progress in two-photon excitation-based laser microscopy has enabled the visualization of dynamic cell behavior deep inside intact living organs. Combining this imaging method with in vitro chemoattraction analyses, we have revealed that sphingosine-1-phosphate (S1P), a lipid mediator enriched in blood, bidirectionally controls the trafficking of osteoclast precursors between the circulation and bone marrow cavities via G protein-coupled receptors (GPCRs).